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WE CLAIM: 


S^^j^ j l\ A process for manufacturing composite parts of given thickness, 


comprising lpinfircement fibers which are parallel to at least one preferred direction of 
reinforcement, said fibers being embedded in a matrix based on a composition comprising 
a resin which can bahardened by ionizing irradiation, the process comprising the 
following stages: 

ranging said reinforcement fibers substantially parallel to one 
pkne and impregnating them with said composition; 
exposing the composition containing said fibers, in a layer of 
thickness less than said given thickness, to ionizing irradiation, in 
ordeApartially to polymerize the resin and to obtain a precomposite 
in which said composition is in a solid phase; 
taking fengths from the precomposite and applying them to a 
support, tthe surface of which is non-planar in shape, by stacking 
them on one another in a number dictated by said given thickness, 
and by causing them to fit snugly against said shape of the support, 
and thus to dreate a stack of stressed lengths; 
subjecting tha stack to final molding at a suitable pressure and 
temperature to Continue the polymerization of the resin and to join 
the different lengths of precomposite. 
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2, A process according to Claim 1 , in which the surface of the support 


is developable. 


(ft 


A process according to Claim ^n'which, considering a minimum 
radius of curvafcire "r" of said composite part, the start of prepolymerization is effected in 
a layer of thickrless "e" is such that V is smaller than r/20. 


4. \ A process according to Claim^l/in which, considering the 
minimum radius af curvature "r" of said composite part, the start of prepolymerization is 
effected in a layer bf thickness "e" is such that "e n is smaller than r/150. 


precompo: 

succession agairfet said shape of the support. 


5. A process according to Claim 1 , in which said lengths of 


precomposite a^e stacked and deformed individualists make them each fit snugly in 


6.1 A process according to Claim/1 , in which said lengths of 
precomposite are staked and deformed in groups of several lengths to make them fit 
snugly collectively against said shape of the support. 


7. A process according to ClaimX in which the temperature during 
the molding under pressyrejn the final molding stage is higher than the glass transition 
temperature T g of the composition of the precomposite. 
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^\ P- A process according to Claim 1 , in which the exposure to ionizing 
irradiation (s stopped once the index T = T gf - T^Y^bQmg the glass transition 
temperature of thfe composition of the precomposite and T gf being the glass transition 
temperature of the\composition of the final composite, has become less than 120°C and 
before said index Tttias become less than 30°C. 


9. I A process according to Claim 1 „in which the exposure to ionizing 
irradiation is stopped ipnce the index D constitute<^by^ :he Shore D hardness of the 
precomposite divided py the Shore D hardness of the final composite has reached a value 
of the order of 0.5 and before said index D has reached a value of the order of 0.7. 


10. A process according to ClaimJ^jruwhich the stage during which 
said composition is exposed to ionizing irradiation is carried out with oxygen excluded, 

11. A process according to Claim 1 , in which, during the application of 
the lengths to said support! stresses are exerted externaily^on said lengths of precomposite 
in order to force them to fitl snugly against said shape of the support, and said stresses are 
kept exerted externally at lekst until the start of the heat treatment stage. 


1 2. A process according to ClainU< :n which the different lengths of 
the stack are joined temporarilV by inserting at least in part a layer of said composition, 
and by exposing said inserted layer, at least in part, to ionizing irradiation, in order to 
prepolymerize the resin of said inserted layer. 
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^ 1 3. A process according to Claim 1 , in which the different lengths of 
the stack are joined temporarily by subjecting the stack,to pre-molding at a suitable 
pressure and temperature in order to continue the polymerization of the resin, at least in 
part, before any otheV intermediate stages and before the final molding. 


1 
2 
3 


14. K process according to Claim 1, in which the different lengths of 
the stack are joined terriporarily by inserting a temporary holding layer comprising 
essentially a high- viscosity composition. 


1 

2 
3 


15. A process according to Claim 1 , in which the viscosity of said 
composition is adjusted, dlring the stage of impregnafio^of the fibers, by increasing the 
temperature of said composition. 


1 

2 


16. A process according to Claim l<4n which the resin is selected from 
the group consisting of unsaturated vinylester resims and polyester resins. 


1 
2 


resin. 


1 7. A process according to Claim 1 v ih which the resin is an epoxy 


1 

2 
3 


1 8. A process according to Claim^6, in which said composition 
comprises a monomer which can be coAolymerized with the resin and the viscosity of 
said composition is adjusted by varying the proportion of monomer. 
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9. A process according to Claim 18, in-which said monomer is stirene. 


K). A process according to Claim^^wKich said composition 
comprises £ polymerization photoinitiator and the irradiation lies within the visible 
ultraviolet spect 


21. \ A process according to Claim 16, in which said composition 
comprises a polymerisation photoinitiator which is-bis(£4^6-trimethylbenzoyl)- 
phenylphosphine oxide and the irradiation lies within the visible ultraviolet spectrum. 


22. Abrocess according to Claim^Jn^which the reinforcement fibers 
are selected from the group comprising high-tenacity polyacrylic fibers, oxidized 
polyacrylonitrile fibers, high-tenacity polyvinyl alcohol fibers, aromatic polyamide fibers, 
polyamide-imide fibers, polyimide fibers, chlorofibers, high-tenacity polyester fibers, 
aromatic polyester fibers, high-tenacity polyethylene fibers, high-tenacity polypropylene 
fibers, cellulose fibers, rayon fibers, high-tenacity viscose fibers, polyphenylene 
benzobisoxazol fibers, polyethylene naphthenate fibers, glass fibers, carbon fibers, silica 
fibers and ceramic fibers. 


23. A process according to Claim 2<Vin which a glass fiber is used. 
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24. A process according to Claim 1, in which a layer of composition 
based on sjilphu-r-vulcanizable elastomer is interposedlJe^ween some of the lengths of 
precomposite. 


25. | A process according to Clainv24Jn-which, on the surface of each 
length intended to ibceive a layer of composition based on sulphur-vulcanizable 
elastomer, there is apposited a layer of resorcinol formaldehyde latex glue (RPL), said 
layer of RFL glue beW dried without reaching a temperature of greater than 100°C, 
before receiving said uayer of composition based on sulphur-vulcanizable elastomer. 


26. A process according to Claim 24, including, in the final molding 
stage, joining the layerslof the stack, vulcanizing th&composition based on sulphur- 
vulcanizable elastomer, Polymerizing completely the resin and joining the composition 
based on sulphur-vulcanizable elastomer and the resin. 

^ process according to Claim 1 , using unidirectional fibers parallel 
to the said at/ekst^ne preferred direction of reinforcement, arranged substantially parallel 
during imprdgnaijo/l by said composition. 




P - 28. A stratified composite material of non-planar form, comprising 
reinforcement fibirs parallel to at least one preferred direction of reinforcement, each 
fiber being entirely\contained in a single stratum, said fibers being embedded in a matrix 
based on a composition comprising a resin which can be hardened by ionizing irradiation, 
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;h stratum is of a thickness of less than 0.3 millimeters, in which the glass 
transition temperature T g of the matrix is greater than 150°C, and in which the Shore D 
hardness of me material is greater than 80. 


19. A material according to Claim 28, in.which the surface of each 
stratum is of nop-planar, developable form. 


3d A material according to Claim 28,-inwhich the modulus of flexure 
is greater than 30d00 MPa, the breaking stress upon flexure is greater than 1000 MPa, and 
the breaking stressuinder shear is greater than 70 MPa. 

31. \ A material according to Claim 28, in which the resin is selected 
from the group consisting of unsaturated vinylester<reslnTa^ polyester resins. 

32. A)piaterial according to Claim 28, in,which the resin is an epoxy 

resin. 


33. A matWial according to Claim 31^in-wKich said composition 
comprises a monomer which can be copolymerized with the resin. 



34. A material according to Claim 3^in which said monomer is 


stirene. 
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^ | 35. A material according to Claim 28, in which said composition 
comrWes a polymerization photoinitiator and the irradiationlies within the visible 


ultraviolet spectrum. 

36.1 A material according to Claim 28^in / which said composition 
comprises a polymerization photoinitiator which is bi^(2 } 4,6-trimethylbenzoyl)- 
phenylphosphine oiide and the irradiation lies within the visible ultraviolet spectrum. 

37. I A material according to Claim 28^ which the reinforcement 
fibers are selected froVn the group consisting of glass fibers and carbon fibers. 

38. A material according to Claim 28/inwhich, between at least some 
of said strata, there is interposed a layer of composition based on sulphur- vulcanizable 
elastomer. 



39. A material according to Claim 3f^in which, between at least some 
of said strata and said layel of composition based on sulphur- vulcanizable elastomer, 
there is interposed a layer oFresorcinol formaldehyde latex glue (RFL). 


40. A material according to Claim 28; in which the reinforcement 
fibers are unidirectional fibersl 
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preferred direction of reinforcement, said fibers being embedded in a matrix based on a 
composition comprising a resin which can be hardened by ionizing irradiation, in which 
the glass transition temperature T g of the matrix is between 40°C and 130°C, and in 
which the Shore D harttness of this precomposite is between 50 and 65, coated with a 
protective film opaque t© visible ultraviolet irradiation. 


1 

2 


42. A precomposite according to Claim 41 , in which the resin is 
selected from the group consisting of unsaturated vinyle^er1 : e^ins^an^polyester resins. 


1 

2 


43. A precomposite according to Claim 41 , in which the resin is an 


epoxy resin. 


1 

2 

1 

2 

1 

2 
3 


44. A precomposite according to Claim 42, in.which said composition 
comprises a monomer which can bl copolymerized with tHe'resin. 



stirene. 


45. A precomposite according to Claim 44, in- which said monomer is 


V 


^ \ 46. A precomposite according to Claim 4 1 , in'which said composition 
comprises a polymerization photoinitiator and the irradiation lies within the visible 
ultraviolet speckum, and in which the coating is opaque to visible ultraviolet irradiation. 
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5^ L 

V 7 T 7 * A P recom P oslte according to Claim 42, in which said composition 
comprises a polymerization photoinitiator which is bis(2^6^trimethylbenzoyl)- 
phenylphosphind oxide and the irradiation lies within the visible ultraviolet spectrum. 


48. 1 A precomposite according to Claim AY, in which the reinforcement 
fibers are selected ftom the group consisting of glass fibers and carbon fibers. 


49. \ A precomposite according to Claim 4 1 yinwhich the reinforcement 
fibers are unidirectional fibers. 
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